NDRG2, suppressed expression associates with poor prognosis in pancreatic cancer, is hypermethylated in the second promoter in human gastrointestinal cancers.
Although N-myc downstream regulated gene 2 (NDRG2) is frequently downregulated in various cancers and is considered to be a candidate tumor suppressor gene, molecular mechanisms of the expressional suppression that lead to cancers are largely unknown. Recent studies indicated that epigenetic suppression of NDRG2 involved carcinogenesis and progression in several tumor types, and we demonstrated positive association with NDRG2 suppression and poor prognosis in pancreatic cancer. In this study, we analyzed mRNA and protein expressions of NDRG2 in 26 cancer cell lines (20 colorectal and 6 gastric cancers) and found that many cell lines showed variously reduced NDRG2 expressions. Furthermore, NDRG2 expressions were significantly reduced in primary resected cancer tissues compared to corresponding normal tissues immunohistochemically (19 of 20 colorectal and 14 of 17 gastric cancers). Treatment with 5-Aza-2' deoxycytidine predominantly upregulated NDRG2 expressions in NDRG2 low-expressing cell lines. Bisulfite sequencing analyses and methylation specific PCR revealed that methylation status at one of the two promoters (around exon 2) correlated well with the suppressed expression, and this is the major promoter in colorectal and gastric cancer cell lines. Our present results suggest that hypermethylation in promoter around exon 2 is functioning as essential factors of NDRG2 silencing in gastrointestinal cancers.